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• One of five epitopes defined for RT-specific CTL clones in this 
study. 
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• To correlate evolving HIV-1 populations with HLA-A2 restricted 
immune responses for epitopes in Gag, Pol, Env and Nef, 11 
treatment-naive subjects were longitudinally studied. Results 
show that increased viral load is often associated with broad CTL 
responses early in infection that persist as an "immunological 
footprint" . Conversely, early, restricted responses may help 
limit viral load. Phylogenetic and functional evidence of viral 
escape is seen in Gag, Nef and Pol. Gag and Nef show flanking 
epitope changes restricted by non-HLA-A2 alleles. As far as modes 
of viral adaptation, CTL responses were seen to develop both 
against static viral populations resulting in viral evolution to 
HLA-A2 as well as against existing mutants resulting in 
reselection of consensus B-like variants. This study reinforces 
that CTL immune responses detected are not necessarily beneficial 
to patients, but may be "footprints" from early effective 
responses that the virus has since escaped. 
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• This epitope was shown to be processed and presented to 
appropriate CTL clones upon infection of human target cells with 
vaccinia virus Ankara (WA) carrying 20 HIV-1 epitopes recognized 
by humans. 
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• Adoptive transfer of two autologous in vi tro-expanded CTL clones 
against the A*0201 restricted epitopes SLYNTVATL and VI YQYMDDL 
were infused into a patient -- they were well tolerated, but the 
SLYNTVATL clone was shown by tetramer staining to be rapidly 
eliminated through apoptosis, and the treatment had no impact 
upon viral load and CD4 and CD8 cell counts. 

• Tetramer staining failed for the VIYQYMDDL epitope as the 
tetramer was unstable. 
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Notes 



• Proteasome regulation influences epitope processing and could 
influence patterns of immunodominance. 

• The proteasome is inhibited by lactacystin treatment, and gamma 
I FN induces expression of proteasome subunits, LMP2 and LMP7, 
which combine with the proteasome to create an immunoproteasome . 

• IFN-gamma induction of the immunoproteasome and lactacystin 
inhibition increases the presentation of the A*0201 VIYQYMDDL 
epitope, but decreases the presentation of the A*0201 ILKEPVHGV 
epitope, which is immunodominant within pol proteins, showing the 
two epitopes are processed by different pathways. 

• ILKEPVHGV seems to be processed by the classical proteasome 
pathway, while VIYQYMDDL appears to be destroyed by this pathway. 

• This epitope contains the catalytic site (YMDD) of RT, a 
conserved sequence in HIV-1 which restricts escape mutants. 
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• The substitution VIYQYVDDL abrogates CTL response and confers 
drug resistance. 



catalytic residues (Asp-185 and Asp-186) in the active site of 
RT. 
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• C. Brander notes this is an A*0201 epitope. 
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• Of 17 infected HLA A*0201 subjects, 13 had CTL responses against 
the pl7 SLYNTVATL epitope, six recognized ILKEPVHGV and five 
recognized VI YQYMDDL , and there was no correlation between viral 
load and recognition of a specific epitope or evidence of immune 
escape . 

• Only one subject had CTL against all three epitopes. 

• Subjects were part of the San Francisco City Clinic Cohort, the 
ARIEL project and from the Boston area. 

• In the review A?e/v e n cl? :: ■■ -l :■: 3 s I :? 9 ;: the authors note that 
substitution of three residues in this epitope can confer 
resistance to RT inhibitors (1, 3, and 6) -- substitutions VIE 
and M6V abolish CTL activity, and M6V confers resistance to 3TC - 
- substitution Y3C reduces CTL activity and is associated with 
resistance to non-nucleoside RT inhibitors. 
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HIV was scanned for all peptides which carried the A2-supermotif 
pattern conserved in more than 50% of B clade sequences -- 233 
peptides met this criteria, and 30 of these bound to HLA-A*0201 - 
- 20/30 bound to at least 3/5 of HLA-A2 supertype alleles tested. 
Three additional previously described HLA-A2 epitopes were added 
to the set of 20, including RT VL9, and 18/22 chronically 
infected HLA-A2 individuals had CTL that recognized at least one 
of the 23 peptides (median of 2 and maximum of 6), while 6/12 
acute infected individuals recognized at least 1 (median of 1 and 
maximum of 2) 

RT VL9 was not recognized by any of the 22 HLA-A2 patients with 
chronic HIV-1 infection or the 13 HLA-A2 patients with acute HIV- 
1 infection included in this study. 
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Integration of HIV RT CTL epitopes into the N-terminus of the 
HLA-A2 heavy chain, or tethering the epitopes to the target 
chain, resulted in epitope-specif ic lysis by CD8+ CTL. 
These antigens could also be used to stimulate primary responses 
in vitro. 
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Epitope processing of three different HLA-A*0201 HIV epitopes was 
shown to use different pathways, which might influence patterns 
of immunodominance . .174 cells were used that lack TAP1 and TAP2 
genes, as well as the LMP2 and LMP7 genes that encode the beta- 
subunits of the immunoproteasome . These genes could be added back 
through transfection to study processing. 

ILKEPVHGV was efficiently presented in TAP-1 and -2 transfected 
cells while VIYQYMDDL and SLYNTVATL were not. VIYQYMDDL was 
destroyed by the MB1 subunit of the protease, and could be 
expressed in the presence of the proteasome inhibitor 
lactacystin, but SLYNTVATL expression was not restored. SLYNTVATL 
expression was unaltered by lactacystin in a wild type cell line. 
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The stability of peptide binding to HLA-A2 . 1 was determined for 
six HLA-A2 . 1 peptides included in this vaccine study -- ILKEPVHGV 



(RT) , SLYNTVATL (pl7), SLLNATDIAV (gp41) and LLWKGEGAV (RT) all 
bound with high affinity comparable to a influenza epitope 
reference (GILGFVFTL) , while RGPGRAFVTI and VIYQYMDDL bound with 
a lower affinity (relative binding activity = 0.01). 

• The four high-affinity peptides formed stable complexes with 
half-lives ranging between 8 and 32 hours, while the low affinity 
peptides had half lives of less than an hour. 

• HLA-A2 . 1 transgenic mice were immunized with the six HIV-1 
peptides and P30, as a universal T-helper epitope, with I FA or 
Montanide or microspheres as adjuvants. 

• All peptides except VIYQYMDDL induced a stong CTL response in Cr- 
release assays - stronger responses were observed when peptides 
were delivered alone, indicating immunodominance when the 
combination was used. 
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Incomplete Freund's Adjuvant ( I FA ) , IL-12, P30 
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• When HIV-1 peptides were used to vaccinate HLA-A2 . 1 transgenic 
A2 -Kb mice, strong responses to five peptides were observed when 
the peptides were given individually, but immunodominance limited 
the response to some of the peptides when they were given in 
combination Peter2GQl . IL-12 can counteract immunodominance in 
BALB/c mice, so it was given with the multiple epitope 
vaccination, and was instead found to specifically eliminate the 
HLA-A2 . 1-epitope CTL responses, but not Kb CTL responses. This 
was possibly a consequence of transient depletion of T-cells, B 
cells and macropahges in the spleen. 
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The HIV-1 subtype A focused vaccine HIVA contains p24 and pl7, in 
a reversed order relative to the Gag polyprotein to prevent 
myristylation of pl7, which could direct the protein to the cell 
membrane and inhibit efficient peptide processing and class I 
presentation, as well as a polyepitope string of conserved, often 
immunodominant epitopes that were selected to have particularly 
good cross-reactive potential for the A-clade epidemic in 
Nairobi, Kenya. A DNA and MVA prime-boost vaccination protocol 
using the HIVA antigen will be used in a phase III clinical trial 
in Kenya. This epitope is included in the polyepitope string 
Hanke20G0 . 

Multiple CD4+ or CD8+ T-cell vaccine-induced responses to peptide 
pools were detected using intracellular cytokine staining and 
IFNgamma Elispot assays after vaccination of 5 macaques. The 
response to the Mamu A*01 SIV p27 epitope pllC (CTPYDINQM) , 



included in the polyepitope region, was not immunodominant in the 
Mamu A*01 vaccinated macaques, possibly because of processing 
limitations in context of the artificial polyepitope string 
ivee2002. 
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• Alanine substitutions of VIYQYMDDL were tested for importance of 
each amino acid for HLA-A2 . 1 binding. Peptide variant (vLyqymddV) 
showed an 8 fold higher MHC binding affinity than wild type. 
YLyqymddV had an even higher binding affinity, but the Y at 
position one blocked TCR recognition. The higher affinity form of 
vLyqymddV induced CTL in vivo that could protect against a 
vaccinia virus expressing RT and the wild type epitope. 
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• Immunization of HLA-A*0201-transgenic mice with synthetic genes 
encoding clusters of human A*0201 CTL epitopes located at the 
sites of drug resistance mutations, induced RT-specific cellular 
responses indicating the immunogenicity of these constructs. This 
vaccine strategy may be a first step towards a therapeutic 
vaccine against drug-resistant strains. 

• This was one of five HLA-A*0201 epitopes from the RT or protease 
proteins that was included in the polyepitope vaccine. When the 
transgenic HLA A*0202 mice were vaccinated with the polyepitope 
construct or with a mixture of RT peptides, a sustained low level 
CD8+ T-cell gamma I FN response was observed, in contrast to when 
an intact RT gene was used for vaccination. 
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• Only 20% of CD8+ T-cells produce IFN-gamma and granzyme B 
simultaneously (Tela) . Two additional subpopulations of HIV 
specific CD8 cells are found, each one constituting 30-40% of the 
CD8 cell pool. One of these (Tclb) secretes IFN-gamma only, and 
the other one (Tele) secretes GzB only. 

• One of seven patients responded to this peptide with GzB 
producing cells, while none of the patients responded with IFN- 
gamma producing cells. 
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A comprehensive analysis of 160 class I T cell responses in 578 
individuals from KwaZulu-Natal, South Africa was performed. Gag- 
specific responses were associated with lowering viremia, while 
Env, accessory and regulatory protein-specific responses were 
associated with higher viremia. 
VIYQYMDDL is an optimal epitope. 
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• 25 CTL epitopes with sequence conservation were studied. 
Population protection coverage (PPC) for 5 different ethnic 
groups in the US was estimated by combining HLA binding 
predictions and known HLA frequencies. HIV-l-naive individuals 
mounted a better response to the epitope pools than HIV-1 
infected individuals. 

• A more detailed evaluation of HIV-naive T-cell responses was 
undertaken, limiting the study to only those peptides that are 
restricted to A*0201. Though the peptides could cross-recognize 
and bind different HLA, they were able to specifically lyse only 
cells of the same (A*0201) HLA-restriction . Thus, the CTL 
response was less degenerate than peptide binding to MHC . 

• This epitope, VIYQYMDDL, was predicted to be restricted by HLA 
A*0201, A*0205, A*0207, A*0214. 
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• HIV-1 mother-to-child transmission is studied for LTNPs by 
comparing entire genomes from 2 mother (Ml, M2) and 2 daughter 
(Dl, D2) RNA samples of a mother-child pair over 11 years. 
Genetic distance was 94% between subjects' strains. Divergence in 
sequences was attributed to distinct HLA selection pressures as 
ds/dn was larger for intra- rather than inter-person sequences. 
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10 new mutations in D2 were found related to unique daughter HLA 
alleles . 

• Functional ELISpot studies using D2 and Nef peptides reveal 
strong associations between CTL responses and escape variants, 
contributing to delayed progression. 

• LTNP status was not related to defective virus since all viral 
genes were intact and CTL response did not effectively control 
viral load. It is supposed that genetic HLA background and HIV-1 
epitope- immune response interaction account for nonprogression of 
disease . 

• All isolates contained R77Q in Vpr, a variation associated with 
reduction of cellular apoptosis. 

• This HLA-A*02/A*0201 restricted epitope, VIYQYMDDL was mutated to 
cIYQYMDDL in the daughter D2 isolate. 
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• A polyepitope vaccine was generated in a vaccinia construct that 
contiguously encoded seven epitopes, all presented by HLA A-2. 

• HHD mice have a transgene of HLA A2 linked to the transmembrane 
and cytotoxic domains of H-2D d — this transgene is the only MHC 
molecule expressed in the mice. 

• CTL responses to Gag (77-85) SLYNTVATL, Pol (476-484) ILKEPVHGV, 
gpl20 (120-128) KLTPLCVTL, and Nef (190-198) AFHHVAREL were 
observed in HIV polytope HHD-vaccinated mice, and these responses 
were enhanced with vaccinia boost. 

• No CTL immune responses were generated against HLA A2-restricted 
HIV epitopes Nef 157-166 (PLTFGWCYKL) , Pol 346-354 (VIYQYMDDL) , 
and Nef 180-189 (VLEWRFDSRL) 

• Sixteen HLA A2+ patients were tested for their ability to make 
CTL responses by peptide restimulation in culture with the 
epitopes selected for inclusion in the polytope -- one individual 
recognized all seven of these epitopes; 7 patients had CTL 
cultures able to recognize at least one of the epitopes, and 6 of 
those 7 recognized more than one epitope, but they were not able 
to test all peptides for all patients; many patients only had 
three peptides tested. 

• VIYQYMDDL was recognized by 3 of the HLA-A2 patients. 
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• The mutation M184V confers resistance to lamivudine, and is in 
the middle of the HLA-A2 epitope VIYQYMDDL. 

• 1/28 individuals tested produced HIV-1 RT-specific CTL that 
recognized the peptide representing the lamivudine escape mutants 
VIYQYVDDL and VIYQYIDDL, but failed to recognize the wildtype 
epitope VIYQYMDDL. 

• This suggests immunotherapy stimulating ant i -VIYQYVDDL responses 
maybe helpful for reducing lamivudine escape. 
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• Of 98 patients in cross-sectional analysis, 78% had CTL against 
pol -- RT was more immunogenic than Integrase and Protease (81%, 
51%, and 24% of 37 patients, respectively) 
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This was a study of HIV-1 exposed persistently seronegative 
(HEPS) female sex workers in Chiang Mai, northern Thailand. 
HLA-A11 is very common in this population, and was enriched among 
the HEPS sexworkers -- weak CTL responses were detected in 4/7 



HEPS women, and CTL responses were found in 8/8 HIV+ controls, 
and 0/9 HIV- women that were not exposed. 
• This epitope was reactive in HIV+ control study subject 144 who 
carried HLA-A2 . 
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• More than half of a cohort of HIV+ female sex workers (FSW) from 
Northern Thailand were HLA-A11 positive, and this study 
concentrated on All epitopes in this group, although E clade 



versions of previously defined B-clade A2 and A24 epitopes were 
also tested. 

• 2/4 tested FSWs recognized the E clade version of this epitope, 
which is identical to the previously defined B clade version 
VI YQYMDDL . 

• This epitope was conserved in many subtypes, and exact matches 
were very uncommon. 
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The CTL response to optimally defined CTL epitopes restricted by 
HLA class I A and B alleles in individuals who coexpressed HLA 
A2, A3, and B7 was studied in eight HIV-l-inf ected subjects, two 



with acute infection, five with chronic, and one long-term non- 
progressor (LTNP) 

• 2 to 17 epitopes were recognized in a given individual, A2- 
restricted CTL response tended to be narrow and never dominated 
the response, and 25/27 epitopes were targeted by at least one 
person . 
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• Ritonavir (RTV) inhibits chymotryptic activity in the 20S 
proteasome in vitro, as does Saquinavir (SQV) to a lesser extent; 
Indinavir (IDV) does not. Thus there is concern protease 
inhibitors may adversely effect CTL epitope processing, but this 
paper indicates that processing is not inhibited at 



therapeutically relevant concentrations of RTV when the 
proteasome is functioning in an intracellular context. 

• RTV did not alter the presentation two RT A2 epitopes processed 
by distinct pathways: ILKEPVHGV, generated by the constitutive 
proteasome containing the MB1 beta subunit, and VI YQYMDDL which 
is dependent on IFNgamma induction of LMP7 which replaces MB1 in 
the immunoproteasome, and is destroyed by MB1 in the constitutive 
proteasome . 

• RTV did not inhibit the processing and assembly of HLA-B35 or - 
A2, which are assembled with a rapid and moderate time course, 
respectively, or of HLA-A3 , -B27 and -B39. 
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• HLA-A2-restricted HIV-1 CTL epitopes were computationally 
predicted. Binding affinities for HLA-A* 02 04 , immunogenicity in 
HLA-A*0201 transgenic mice, and responses to the peptides in 17 
HIV-1 infected patients were tested. 31 novel conserved A2 
epitopes were detected. An average of 4 epitopes were recognized 
per patient. 

• This epitope was one of the previously identified HLA-A2 epitopes 
studied. 

• 1/17 HIV-infected HLA-A2+ people in this study recognized this 
epitope . 
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HAART restores HIV specific immunity after advanced infection by 
increase of CD4+ and CD8+ T cell numbers after supression of 
viral replication. However, HIV specific CTLs emerged only with 
detectable viral replication breakthroughs and were short-lived 
while CD4+ T-cell responses remained compromised, suggesting 
failure of generating stable CD8+ memory T-cells in the absence 
of HIV-specific T-helper responses. 
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£5otes 

• Accumulation of specific antiretroviral drug-resistance mutations 
in Pol gene was shown to sustain and even enhance the 
antigenicity and immunogenicity of HIV-1 CTL epitopes in this 
region. Several different patterns of cross-reactivity and 
selective recognition of wild-type and variant epitopes were 
found. 

• VIcQYMDDL, VIYQYvDDL and VIcQYvDDL variants are detected due to 
appearence of Y181C and M184V resistance mutations. The double 
mutant was the only form recognized in one A02 treated 
individual, the epitope was not recognized in another. 
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Notes 



The most frequently targeted HLA-A2-restricted CD8+ T-cell 
epitopes in chronic infection were significantly less frequently 
recognized during primary infection. This epitope was only 
recognized in chronic infection. 
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• Immunization of transgenic mice with a codon-optimized 
hGagpl7p24-Polp51 DNA plasmid, consisting of clusters of highly 
conserved CTL epitopes presented by multiple MHC class I alleles, 
induced 2- to 5-fold higher CD8+ T-cell responses than the 
corresponding full-length proteins. The modified proteins had the 
ribosomal frameshift deleted, as well as the potentially 
immunosuppressive pl5, and protease and integrase. This 
correlated with higher protection against challenge with Gag and 
Pol expressing recombinant vaccinia virus. Mice immunized with 
the hGagpl7p24-Polp51 also showed an elevated level of type 1 
cytokine production as well as an increased titer of p24- and RT- 
specific IgG2 antibody responses. 

• This was 1 of 4 A2 gag/pol epitopes tested. Transgenic mice 
immunized with the deleted construct induced more potent EliSpot 
reactions to this epitope than those immunized with full length 
Gag/Pol . 
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CTL responses to 3 HLA-A2-restricted epitopes were investigated 
in 51 HIV-1 infected HLA-A2+ individuals. The most prevalent 
response was seen for IV9, followed by SL9. The VL9 epitope was 
not recognized. 
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A1.KE.00.KNH1144.AF457066 I 

A1.KE.00.KNH1199.AF457067 I 

A1.KE.00.KNH1207.AF457068 I 

A1.KE.00.KNH1209.AF457069 I 



A1.KE.00.KNH1211.AF457070 I- 
A1.KE.00.KSM4024.AF457077 I- 
Al .KE . 00 .KSM4030 .AF457079 I- 
A1.KE.00.MSA4069.AF457080 I- 
Al .KE . 00 .MSA4070 .AF457081 I- 
A1.KE.00.MSA4072.AF457083 I- 
A1.KE.00.MSA4076.AF457084 I- 
Al .KE . 00 .MSA4079 .AF457086 — 
A1.KE.00.NKU3005.AF457089 I- 
Al .KE . 86 .ML013_10 .AY322184 I- 
A1.KE.86.ML170_1986.AF539405 I- 
A1.KE.94.Q23_17.AF004885 — 
A1.KE.97.ML605_3.AY322190 I- 
A1.KE.97.ML752.AY322193 I- 
A1.KE.99.KNH1088.AF457063 I- 
A1.KE.99.KNH1135.AF457065 I- 
A1.KE.99.KSM4021.AF457075 I- 
Al . KE . x . ML1 9 0 1 PCR2 .EU110095 I- 
A1.KE.X.ML1945.EU110088 I- 
Al .KE.X.ML1990PCR.EU110097 I- 
Al .KE.X.ML2014 .EU110094 I- 
Al .KE.X.ML752 .EU110085 I- 
Al .RU. 00 .RU00051 .EF545108 — 
Al .RW. 92 . 92RW008 .AB253421 I- 
Al .RW. 92 . 92RW025A.AB287377 I- 
Al .RW. 93 . 93RW037A.AB287379 I- 
Al .RW. 93 . 93RW_024 .AY713406 I- 
A1.SE.94.SE7253.AF069670 I- 
A1.SE.94.SE7535.AF069671 I- 
A1.SE.95.SE8538.AF069669 I- 
A1.SE.95.SE8891.AF069673 I- 
A1.SE.95.UGSE8131.AF107771 I- 
A1.TZ.01.A173.AY253305 I- 
Al .TZ . 01 .A341 .AY253314 -- 
Al .TZ . 97 . 97TZ02 .AF361872 I- 
Al .TZ . 97 . 97TZ03 .AF361873 — 
A1.UA.00.98UA0116.AF413987 -- 
A1.UG.85.U455.M62320 — 
Al .UG. 92 . 92UG037 .AB253429 — 
Al .UG. 92 .UG029 .AB098333 I- 
Al .UG. 98 . 98UG57134 .AF484507 I- 
A1.UG.98.98UG57135.AF484508 I- 
A1.UG.98.98UG57136.AF484509 — 
Al .UG. 98 . 98UG57142 .AF484512 I- 
Al .UG. 99 . 99UGA07072 .AF484478 I- 
A1.UG.99.99UGG03379.AF484493 — 
Al .UG.X.UG031 .AB098331 I- 
A2 .CD. 97 . 97CDKFE4 .AF286240 — 
A2 . CD . 97 . 97CDKTB4 8 . AF2 86238 — 
A2.CY.94.94CY017_41.AF286237 I- 
A3.IT.00.IT070.DQ445119 — 
B . AR .00. ARMS 008. AY 037269 — 
B.AR.02.02AR114146.DQ383746 — 
B.AR. 03 . 03AR137681 .DQ383748 — 
B.AR.03.03AR138910.DQ383749 — 
B.AR. 04 . 04AR143170 .DQ383750 — 
B.AR. 04 . 04AR151263 .DQ383751 — 
B.AR.04.04AR151516.DQ383752 — 
B.AR. 98 .ARCH054 .AY037268 — 
B.AR. 99 .ARMA132 .AY037282 -- 



B.AU.04 .MS2 004_37_012 .EF178310 
B.AU.04 .MS2 004_37_016.EF178314 
B.AU. 04 .MS2 004_37_02 4 .EF17 8322 
B.AU.04 .MS2 004_37_04 0.EF178338 
B.AU. 04 .MS2 004_37_056.EF17 8354 
B.AU. 04 .MS2 004_37_060 .EF17 8358 
B.AU. 04 .MS2 004_37_07 6.EF17 8374 
B.AU. 04 .MS2 004_37_122 .EF17 842 0 
B.AU. 04 .MS2 004_37_12 9 .EF17 8427 
B.AU. 04 .Phcsffull04 .AY818644 
B.AU. 93 .MBC18 .AF042102 
B.AU. 95 .MBCC54 .AF042103 
B.AU. 96.MBCC98 .AF042104 
B.AU.96.MBCD36.AF042105 
B.AU.x. 1181 .AF538302 
B.AU.x. 1182 .AF538303 
B. AU.x. 2870718 .AY857 022 
B.AU.x. 4 6752 82 .AY857 052 
B.AU.x. 4 922142 .AY857059 
B.AU.x. 7 894552 .AY857127 
B.AU.x. 8634991 .AY85714 4 
B.AU.x. 9125091 .AY857165 

B.AU.X.C24 .AF538304 - 
B.AU.X.C42 .AF538305 
B.AU.X.C76.AF538306 - 
B.AU.X.C92 .AF538307 
B.AU.x.PS1038_Dayl74 .DQ67 6871 
B.AU.x. PS2 008_Dayl 82 .DQ67 6875 
B.AU.x.PS2 016_Day380.DQ676879 
B.AU.x. PS2 01 9_Dayl71 .DQ676881 
B.AU.x.PS3002_Day385.DQ676885 
B.AU.x. PS4 04 8_DayO .DQ67 6886 
B.AU.X.VH.AF146728 
B.BO. 99 .BOL0122 .AY03727 0 
B.BR. 02 . 02BR002 .DQ358805 - 
B.BR. 02 . 02BR008 .DQ358808 
B.BR. 02 . 02BR011 .DQ358809 - 
B.BR. 02 . 02BR013 .DQ358810 I 
B.BR. 03 .BREPM102 3 .EF637 057 
B.BR. 03 .BREPM102 4 .EF637 056 
B.BR. 03 .BREPM102 7 .EF637 054 
B.BR. 03 .BREPM102 8 .EF637 053 
B.BR. 03 .BREPM1032 .EF637 051 
B.BR. 03 .BREPM1033 .EF637 050 
B.BR. 03 .BREPM1035 .EF637 04 9 
B.BR. 03 .BREPM1038 .EF637 04 8 
B.BR. 03 .BREPM104 0 .EF637 047 
B.BR. 03 .BREPM2 012 .EF637 04 6 
B.BR. 89 .BZ167 .AY17 3956 
B.CA. 96.WC10C_10 .AY314 061 
B . CA . 97 . CANB3FULL . AY7 7 9553 
B.CA. 98 .CANA3FULL.AY779550 
B.CA. 98 .CANC10FULL.AY779557 I 
B.CA.X.GOL016V01 .DQ322223 
B.CA.X.HDM003V01 .DQ322227 
B.CA.x.HND_DRPI039V01 .DQ322225 
B.CA.x.HTM360V05_variant_3 .DQ322239 
B.CN. 05 . 05CNHB_hp3 .DQ990880 
B.CN.X.CNHN24 .AY1 80905 



B.CO. 01 .PCM001 .AY561236 ■ 
B.CO.01.PCM013.AY561237 - 
B.CO.01.PCM023.AY561242 ■ 
B.CO.01.PCM031.AY561244 - 
B.CO.01.PCM034.AY561238 ■ 
B.CO.01.PCM039.AY561239 - 
B.CO.01.PCM074.AY561240 • 
B.CU. 99 .Cul9 .AY586542 - 
B.DE.86.D31.U43096 - 
B.DE.86.HAN.U43141 ■ 
B.DK.x.CTL_016.EF514704 - 
B.DK.x.CTL_017 .EF514705 - 
B.DK.x.CTL_018 .EF514706 - 
B.DK.x.CTL_023 .EF514707 - 
B.DK.x.CTL_030 .EF514708 • 
B.DK.x.CTL_033 .EF514709 - 
B.DK.x.CTL_035 .EF514710 - 
B.DK.x.CTL_041 .EF514711 - 
B.DK.x.CTL_043 .EF514712 - 
B.DK.x.PMVL_012 .EF514699 ■ 
B.DK.x.PMVL_013.EF514700 - 
B.DK.x.PMVL_018.EF514697 - 
B.DK.x.PMVL_025.EF5147 02 ■ 
B.DK.x.PMVL_027 .EF514698 • 
B.DK.x.PMVL_039.EF514703 : 
B.DK.x.PMVL_049.EF514701 : 
B.EC.89.EC003.AY173959 - 
B.EC.89.EC102.AY173960 ■ 
B.ES . 89 .U61 .DQ854716 • 
B.FR.92.92FR_BX08.AY713411 • 
B . GA . 88 . 0 Y I .M2 6727 - 
B . GB . 83 . CAM1 . Dl 01 12 • 
B.GB.86.GB8.AJ271445 ■ 
B.GB.X.MANC.U23487 ■ 
B.GE.03.03GEMZ004.DQ207940 • 
B.GE.03.03GEMZ010.DQ207942 - 
B. IN. x. 11807 .EF694037 - 
B . JP . 00 . DR2508 . AB2 89588 ■ 
B . JP . 00 . DR2510 .AB2 87372 : 
B. JP. 01 .DR388 .AB289590 ■ 
B . JP . 04 . 04 JPDR607 5B . AB22112 6 - 
B. JP. 04 .DR6089 .AB286956 - 
B. JP. 05 .DR6538 .AB287363 ■ 
B. JP. 05 .DR6737 .AB287364 - 
B. JP. 05 .DR7060 .AB287367 ■ 
B. JP. 05 .DR7065 .AB287368 - 
B.KR. 04 . 04KMH5 .DQ295193 - 
B.KR. 04 . 04KYR8 .DQ295196 ■ 
B.KR.04.04LHS6.AY839827 - 
B.KR. 04 . 04LSK7 .DQ295192 ■ 
B.KR.05.05CSR3.DQ837381 - 
B.KR. 97 .WK.AF224507 - 
B .MM. 99 .mSTDlOl .ABO 97 87 0 - 
B.NL.86.3202A21.U34604 - 
B.NL.86.H434_8_A3.AY970946 ■ 
B.NL. 99 . 671_99T12 .AY423381 - 
B.RU. 04 . 04RU128005 .AY682547 - 
B.RU.04.04RU129005.AY751406 ■ 
B.RU. 04 . 04RU139089 .AY751407 - 
B.RU. 04 . 04RU139095 .AY819715 • 



B.TH. 00 . 00TH_C3198 .AY945710 I 

B . TH . 90 . BK132 . AY173951 

B.TH.96.M140.DQ354112 

B.TH.96.M145.DQ354118 

B.TH.96.M149.DQ354119 

B.TW. 94 .TWCYS .AF086817 

B.UA. 01 . 01UAKV167 .DQ823362 

B.UA.01.01UAKV259.DQ823364 I 

B.US . 00 . 14294_1 .DQ853436 

B.US . 00 .ES1_20 .EF363123 

B.US . 04 .ASlM24pfl .EF125636 

B.US . 04 .ES10_53 .EF363127 

B.US . 04 .ES8_43 .EF363126 

B.US . 83 .RF.M17451 

B.US.83.SF2.K02007 

B.US.84.5019_84.AY835779 

B.US . 84 .MNCG.M17449 

B.US . 84 .NY5CG.M38431 

B.US.85.5077_85.AY835769 

B.US . 85 .Ba_L.AB221005 

B.US.86.5018_86.AY835778 

B.US.86.5084_86.AY835775 

B.US.86.5096_86.AY835749 

B.US.86.AD87.AF004394 

B.US. 86. JRCSF.M38429 I 

B.US.86.YU_2.M93258 

B.US.87.5113_87.AY835758 

B.US . 87 .BC.L02317 

B.US.88.5160_88.AY835763 

B.US.88.WR27.AF286365 

B.US.89.P896.U39362 

B.US . 90 . 90US_873 .AY713412 

B.US . 90 .US1 .AY173952 

B.US.90.US2.AY173953 

B.US . 90 .US4 .AY173955 

B.US . 90 .WEAU160 .U21135 

B.US.91.5048_91.AY835761 

B.US . 91 .DH12_3 .AF069140 

B . US . 93 . WCD32P07 93 . DQ4 871 88 

B . US . 93 . WCM32P07 93 . DQ4 87 190 

B.US.94.5082_94.AY835773 

B . US . 94 . 94US_33931N . AY713410 

B.US.95.5073_95.AY835768 

B.US.95.P2C995.AF156844 

B.US.96.1027_03.AY332237 

B.US.96.1057_01.AY331292 

B.US.96.1299_d22.AY308761 

B.US.96.5155_96.AY835753 

B.US . 97 . 1001_07 .AY331282 

B.US.97.1006_08.AY331284 I 

B.US.97.1012_08.AY331285 I 

B.US.97.1013_03.AY331287 

B.US.97.1018_06.AY331289 

B.US . 97 .ARES2 .AB078005 

B.US.97.Ac_06.AY247251 

B.US.97.PT4_5_97.AF156850 

B.US . 98 . 1058_08 .AY331294 V 

B.US.98.15384_1.DQ853463 

B.US . 98 . 98USHVTN192 5cl .AY560107 

B.US . 98 . 98USHVTN3605c9.AY560108 



B.US . 98 . 98USHVTN822 9c6.AY560109 
B.US . 98 . 98USHVTN941cl .AY560110 

B. US . 98 .WC3_04 98_4 .EF175212 

B . US . 99 . PRB959_03 . AY3312 96 
B.US. x . AC_04_0_Days_Consen_f a . DQ127534 
B.US. x . AC_1 6_0_Days_Consen_f a . DQ127537 

B.US. x . AC_38_64_Days_5_Seql_f a . DQ127542 
B . US . x . AC_59_41_Days_Seql_f a . DQ12754 8 
B.US.X.F703.DQ886031 
B.US .x.F7 174 .DQ886032 
B.US .X.F7204 . DQ886033 
B.US.X.L8146.DQ886034 
B.US .X.L8157 .DQ886035 
B.US.X.L8185.DQ886036 
B.US .X.L8249 .DQ 886037 
B.UY. 01 . 01UYTRA1092 .AY781126 

B. UY. 01 . 01UYTRA117 9 .AY7 81127 

B.YE. 02 . 02YE507 .AY7 95904 

B. YE. 02 . 02YE508 .AY7 95905 
B.ZA. 03 . 03ZAPS04 5MB2 .DQ396398 

CAR. 01 .ARG4 006.AY56317 0 

C. BR. 04 . 04BR013 .AY72 7522 
C .BR. 04 . 04BR021 .AY72 7 523 
C.BR. 04 . 04BR038 .AY72 7 524 
C .BR. 04 . 04BR07 3 .AY72 7525 

C.BR. 92 .BR025_d.U52953 
C.BR. 98 . 98BR004 .AF286228 

C. BW. 00 . 00BW07 621 .AF443088 

C. BW. 00 . 00BW07 682 0.AF443089 
C.BW. 00 . 00BW087421 .AF443090 
C.BW. 00 . 00BW147127 .AF443091 

C.BW. 00 . 00BW16162 .AF4 4 3092 
C.BW. 00 . 00BW1686.AF4 4 3093 
C.BW. 00 . 00BW17 593 .AF443094 
C.BW. 00 . 00BW17 7 32 .AF443095 
C.BW. 00 . 00BW17 835 .AF443096 
C.BW. 00 . 00BW17 956.AF4 4 3097 
C.BW. 00 . 00BW18113 .AF443098 
C.BW. 00 . 00BW18595 .AF443099 
C.BW. 00 . 00BW18802 .AF4 4 3100 
C.BW. 00 . 00BW192113 .AF443101 
C .BW. 00 . 00BW2 0361 .AF443102 
C.BW. 00 . 00BW2 0636.AF443103 
C .BW. 00 . 00BW2 0872 .AF4 43104 

C. BW. 00 . 00BW212 7214 .AF443105 
C.BW. 00 . 00BW22 7 67 .AF4 4 3107 
C .BW. 00 . 00BW38193 .AF443108 
C.BW. 00 . 00BW3842 8 .AF443109 
C.BW. 00 . 00BW38713 .AF443110 

C.BW. 00 . 00BW387 6_9 .AF443111 
C.BW. 00 . 00BW3886_8 .AF4 4 3112 
C.BW. 00 . 00BW3891_6.AF4 4 3113 
C.BW. 00 . 00BW397 0_2 .AF443114 
C.BW. 00 . 00BW5031_1 .AF443115 
C.BW. 96. 96BW01B03 .AF1 10959 
C.BW.96.96BW04 02.AF110962 
C.BW.96.96BW0502.AF110967 
C.BW.96.96BW1104.AF110969 
C.BW.96.96BW1210.AF110972 
C.BW. 96. 96BW15B03 .AF110973 



C.BW.96.96BW162 6.AF11097 8 
C.BW.96.96BW17.AF11097 9 
C .BW. 96 . 96BWM032 .AF443075 
C .BW. 96 . 96BWM01_5 . AF443074 
C .BW. 98 . 98BWMC122 .AF44307 6 
C.BW. 98 . 98BWMC134 .AF443077 
C.BW. 98 . 98BWMC14A3 .AF44307 8 
C .BW. 98 . 98BWMO1410 .AF443079 
C.BW. 98 . 98BWM018D5 .AF4 4 3080 
C .BW. 98 . 98BWM036A5 .AF443081 
C.BW. 98 . 98BWM037D5 .AF4 4 3082 
C.BW. 99 . 99BW393212 .AF4 4 3083 
C.BW. 99 . 99BW4 642 4 .AF443084 
C.BW. 99 . 99BW4745 .AF443085 
C.BW. 99 . 99BW4 7 54 7 .AF443086 
C.BW. 99 . 99BWMC168 .AF443087 
C.DK.x.CTL_015 .EF514713 
C.ET.02.02ET_2 88.AY713417 
C.ET.86.ETH222 0.U46016 
C .GE . 03 . 03GEMZ033 . DQ207941 
C.IL.98.98IS002.AF286233 
C. IL. 99 . 99ET14 .AY255825 
C . IL. 99 . 99ET17 .AY2 5582 6 
C. IL. 99 . 99ET1 .AY2 55823 
C. IL. 99 . 99ET7 .AY2 55824 
C.IN.03.D24.EF469243 
C. IN. 93 . 93IN9999 .AF067154 
C.IN.94.94IN1124 6.AF067159 
C.IN.94.94IN47 6.AF286223 
.IN. 94.94 IN_2 0635_4 .AY713414 
C.IN.95.95IN21068.AF067155 
C. IN. 98 . 98IN012 .AF2 86231 
C. IN. 98 . 98IN022 .AF2 862 32 
C. IN. 99 . 01IN565_10 .AY04 97 08 
C.IN.X.VB39.EF694033 
C.IN.X.VB49.EF694036 
C.KE.00.KER2 010.AF4 57 054 
C.KE.91.KNH12 68.AY94 5738 
C.MM. 99 .mIDU101_3 .ABO 97 871 
C.MW. 93 . 93MW_965 .AY713413 
C.SN.90.90SE_364.AY713416 
C . SO. 89 . 89SM_14 5 .AY713415 
C.TZ.01.A125.AY253304 
C .TZ . 01 .A2 07 .AY2 53307 
C.TZ.01.A246.AY253308 
C.TZ.01.A260.AY253310 
C.TZ.01.A301.AY253312 
C.TZ.01.A388.AY253317 
C.TZ.01.A93.AY253303 
C.TZ . 01 .BD16_10 .AY253320 
C . TZ . 01 .BD22_11 . AY253321 
C.TZ . 01 .BD39_8 .AY253313 
C . TZ . 01 .BD9_11 . AY253322 
C.TZ . 02 .C017 8 .AY734556 
C.TZ.02.CO3056.AY7 34550 
C.TZ . 02 .C032 8 .AY7 34551 
C.TZ.02.CO3305.AY734558 
C.TZ . 02 .CO6130 .AY7 34559 
C.TZ . 02 .C06721 .AY7 34560 
C.TZ.97.97TZ04 .AF361874 



C.TZ.97.97TZ05 .AF361875 
C.TZ . 98 . 98TZ013 .AF2 86234 
C .TZ . 98 . 98TZ017 . AF286235 
C.US . 98 . 98US_MSC3018.AY444 800 
C .US . 98 . 98US_MSC5016 .AY444801 
C.UY. 01 .TRA3011 .AY563169 
C.YE.02.02YE511.AY7 95906 
C . ZA. 00 . 1069MB. AY838567 
C.ZA.00.1119MB.AY46322 9 
C . ZA. 00 . 1134MB. AY463217 
C.ZA.00.1157M3M.AY5852 66 
C. ZA. 00. 11 62MB. AY4 63224 
C. ZA. 00. 11 65MB. AY4 63230 
C. ZA. 00. 11 68MB. AY4 63231 
C. ZA. 00. 117 0MB. AY4 63225 
C. ZA. 00. 117 1MB. AY4 63232 
C.ZA.00.117 6MB.AY4 63218 
C. ZA. 00. 117 8MB. AY4 63233 
C.ZA.00.1184MB.AY838566 
C.ZA.00.1189MB.AY838565 
C.ZA.00.1192M3M.AY4 63219 
C. ZA. 00. 11 95MB. AY4 6322 0 
C . ZA. 00 . 1197MB. AY463234 
C. ZA. 00. 121 0MB. AY4 63221 
C. ZA. 00. 121 4MB. AY4 63236 
C. ZA. 0 0.121 7MB. AY4 6322 6 
C . ZA. 00 . 1225MB. AY4 63227 
C . ZA. 00 . 122 8MB. AY4 63222 
C.ZA.00. J112MA.AY838568 
C.ZA.OO. J38MA.AY463228 
C.ZA.01.01ZATM4 5.AY22 8557 
C. ZA. 01 .2 134MB. AY4 63237 
C. ZA. 01 . J54Ma.AY4 63223 
C.ZA. 02 . 02ZAPS001MB1 .DQ275648 
C.ZA. 02 . 02ZAPS005MB1 .DQ3512 35 
C.ZA. 02 . 02 ZAPS 0 0 6MB1 .DQ35 122 0 
C.ZA. 02 . 02ZAPS008MB1 .DQ275647 
C.ZA. 02 . 02 ZAPS 0 1 3MB1 .DQ35 1222 
C.ZA. 02 . 02ZAPS014MB1 .DQ351218 
C.ZA. 02 . 02ZAPS015MB1 .DQ369995 
C . ZA. 03 . 03ZAPS017MB1 .DQ35122 4 
C . ZA. 03 . 03ZAPS02 0MB1 .DQ2 75653 
C . ZA. 03 . 03ZAPS021MB1 . DQ36997 8 
C . ZA. 03 . 03ZAPS02 3MB1 .DQ351225 
C . ZA. 03 . 03ZAPS02 4MB1 . DQ396367 
C . ZA. 03 . 03ZAPS02 5MB1 .DQ35122 6 
C . ZA. 03 . 03ZAPS02 6MB1 .DQ369985 
C . ZA. 03 . 03ZAPS02 7MB1 . DQ351223 
C.ZA.03.03ZAPS030MB1.DQ369996 
C . ZA. 03 . 03ZAPS032MB1 . DQ4 4 5633 
C . ZA. 03 . 03ZAPS034MB1 . DQ36997 9 
C . ZA. 03 . 03ZAPS042MB1 . DQ369977 
C . ZA. 03 . 03ZAPS04 3MB1 . DQ351227 
C . ZA. 03 . 03ZAPS04 4MB1 . DQ396384 
C . ZA. 03 . 03ZAPS04 6MB1 . DQ369984 
C . ZA. 03 . 03ZAPS04 8MB1 . DQ3 96364 
C . ZA. 03 . 03ZAPS04 9MB1 . DQ369986 
C.ZA. 03 . 03ZAPS 05 0MB1 .DQ3 69980 
C . ZA. 03 . 03ZAPS051MB1 . DQ396385 
C . ZA. 03 . 03ZAPS052MB1 . DQ369987 



C . ZA. 03 . 03ZAPS054MB2 
C . ZA. 03 . 03ZAPS055MB1 
C . ZA. 03 . 03ZAPS056MB1 
C.ZA.03.03ZAPS057MB2 
C . ZA. 03 . 03ZAPS059MB2 
C . ZA. 03 . 03ZAPS063MB1 
C . ZA. 03 . 03ZAPS066MB2 
C . ZA. 03 . 03ZAPS067MB2 
C.ZA.03.03ZAPS071MB1 
C . ZA. 03 . 03ZAPS07 3MB1 
C.ZA.03.03ZAPS074MB2 
C.ZA.03.03ZAPS077B1 
C.ZA.03.03ZAPS079B1 
C.ZA.03.03ZAPS081MB1 
C.ZA.03.03ZAPS083MB1 
C.ZA.03.03ZAPS086MB1 
C.ZA.03.03ZAPS089MB1 
C.ZA.03.03ZAPS091MB1 
C.ZA.03.03ZAPS094MB1 
C.ZA.03.03ZAPS095MB1 
C.ZA.03.03ZAPS097MB1 
C.ZA.03.03ZAPS099MB1 
C . ZA. 03 . 03ZAPS103MB2 
C.ZA.03.03ZAPS104MB1 
C . ZA. 03 . 03ZAPS105MB2 
C . ZA. 03 . 03ZAPS108MB1 
C . ZA . 03 . 03ZAPS112MB2 
C . ZA . 03 . 03ZAPS113MB2 
C.ZA.03.03ZAPS116MB1 
C . ZA . 03 . 03ZAPS118MB1 
C . ZA. 03 . 03ZAPS122MB1 
C . ZA. 03 . 03ZAPS123MB1 
C.ZA.03.03ZAPS124MB1 
C.ZA.03.03ZAPS125MB1 
C.ZA.03.03ZAPS126MB1 
C.ZA.03.03ZAPS128MB1 
C.ZA.03.03ZAPS130MB1 
C.ZA.03.03ZAPS131MB1 
C.ZA.03.03ZAPS133MB1 
C.ZA.03.03ZAPS136MB1 
C . ZA. 03 . 03ZAPS14 0MB1 
C . ZA. 03 . 03ZAPS14 3MB1 
C.ZA.03.03ZAPS151MB1 
C . ZA. 03 . 03ZAPS152MB1 
C.ZA.03.03ZAPS155MB1 
C . ZA. 03 . 03ZASK005B2 
C . ZA. 03 . 03ZASK006B2 
C.ZA.03.03ZASK010B2 
C.ZA.03.03ZASK011B2 
C.ZA.03.03ZASK013B2 
C . ZA. 03 . 03ZASK016MB2 
C.ZA.03.03ZASK019B2 
C.ZA.03.03ZASK020B2 
C.ZA.03.03ZASK026B2 
C.ZA.03.03ZASK034B1 
C.ZA.03.03ZASK036B1 
C.ZA.03.03ZASK039B2 
C.ZA.03.03ZASK058B2 
C.ZA.03.03ZASK061B1 
C.ZA.03.03ZASK062B1 



.DQ369988 
.DQ396373 
.DQ396374 
.DQ369989 
.DQ445634 
.DQ396388 
.DQ396375 
.DQ396389 
.DQ396376 
.DQ275649 
.DQ351228 
.DQ093591 
.DQ093592 
.DQ351219 
.DQ351229 
.DQ275654 
.DQ351216 
.DQ275645 
.DQ396377 
.DQ275652 
.DQ351230 
.DQ275655 
.DQ275656 
.DQ369990 
.DQ445632 
.DQ396378 
.DQ396386 
.DQ396365 
.DQ445635 
.DQ396368 
.DQ396370 
.DQ396369 
.DQ369976 
.DQ396390 
.DQ275657 
.DQ275643 
.DQ275658 
.DQ396380 
•DQ275646 
■DQ351231 
.DQ369981 
.DQ396391 
.DQ396392 
.DQ396399 
.DQ396371 
.DQ011175 
.AY878056 
.DQ164104 
.AY901965 
.DQ275660 
.DQ351233 
.AY878063 
.AY878064 
.DQ011165 
.AY878065 
.AY901966 
.AY878068 
.AY901967 
.AY901968 
.DQ164113 



C.ZA. 03 . 03ZASK066B1 .AY901969 
C . ZA. 03 . 03ZASK067B1 . DQ2 7 5642 
C . ZA. 03 . 03ZASK072B1 .DQ093593 
C.ZA. 03 . 03ZASK07 3B1 .AY90197 0 
C . ZA. 03 . 03ZASK07 6B1 .AY901975 
C.ZA. 03 . 03ZASK07 8B1 .AY901971 
C.ZA. 03 . 03ZASK084B1 .AY901981 
C . ZA. 03 . 03ZASK092B1 .AY87 8057 
C.ZA. 03 . 03ZASK094B1 .AY87 807 0 
C . ZA. 03 . 03ZASK097B1 .AY878060 
C.ZA. 03 . 03ZASK098B1 .AY87 8061 
C . ZA. 03 . 03ZASK104B1 . DQ396395 
C . ZA. 03 . 03ZASK107B1 .DQ056410 
C . ZA. 03 . 03ZASK110B1 .DQ056411 
C . ZA. 03 . 03ZASK111B1 .DQ056404 
C . ZA. 03 . 03ZASK113B1 . DQ3512 37 
C . ZA. 03 . 03ZASK117B1 .DQ056408 
C.ZA. 03 . 03ZASK118B1 .DQ011169 
C . ZA. 03 . 03ZASK12 OBI .DQ01 1176 
C.ZA. 03 . 03ZASK211B1 .DQ093601 
C . ZA. 03 . 03ZASK212B1 . DQ093596 
C . ZA. 03 . 03ZASK213B1 .DQ093607 

C . ZA. 03 . 03ZASK215M6W.DQ275661 
C . ZA. 03 . 03ZASK22 3B1 .DQ093597 

C . ZA. 03 . 03ZASK224MB1 .DQ275664 
C . ZA. 03 . 03ZASK22 6B1 .DQ164108 
C . ZA. 03 . 03ZASK232B1 .DQ093589 
C . ZA . 03 . 03ZASK233B1 . DQ351234 

C . ZA . 03 . 04ZAPS016MB1 .DQ275644 

C.ZA.03.04ZAPS194MB1.DQ275650 I 
C.ZA.03.04ZASK082B1.AY901972 - 
C.ZA.03.SK023B2.AY772690 T 
C.ZA.03.SK02 9B2.AY772691 
C.ZA.03.SK033B2.AY7 72 692 
C.ZA.03.SK04 0B1.AY7 03908 
C.ZA.03.SK041B1.AY7 72 693 
C.ZA.03.SK04 3B1.AY7 72 7 00 
C.ZA.03.SK065B1.AY7 72 694 
C.ZA.03.SK112B1.AY7 72 695 
C.ZA.03.SK116B1.AY7 72 696 

C . ZA. 04 . 04ZAPS157MB1 .DQ3512 32 
C . ZA. 04 . 04ZAPS160B1 .DQ164107 
C.ZA. 04 . 04ZAPS161B1 .DQ164115 

C . ZA. 04 . 04ZAPS165MB1 .DQ351221 
C.ZA. 04 . 04ZAPS168B1 .DQ164121 

C . ZA. 04 . 04ZAPS169MB1 .DQ396393 
C . ZA. 04 . 04 ZAPS 17 OBI .DQ164116 

C.ZA. 04 . 04ZAPS172MB1 .DQ2 75659 

C.ZA. 04 . 04ZAPS17 7MB1 .DQ396394 
C.ZA. 04 . 04ZAPS189B1 .DQ164117 
C.ZA. 04 . 04 ZAPS 19 OBI .DQ093602 
C.ZA. 04 . 04ZAPS193B1 .DQ164109 
C.ZA. 04 . 04ZAPS195B1 .DQ1 64118 

C.ZA. 04 . 04 ZAPS 1 97MB1 .DQ3 69997 

C.ZA. 04 . 04ZAPS198MB1 .DQ4 4 5637 
C.ZA. 04 . 04ZAPS199B1 .DQ164110 
C.ZA. 04 . 04ZAPS2 01B1 .DQ164111 
C.ZA. 04 . 04 ZAPS2 02B1 .DQO 93598 
C.ZA. 04 . 04ZAPS2 05B1 .DQ093599 
C.ZA. 04 . 04ZAPS2 06B1 .DQ16412 6 



C.ZA. 04 . 04ZAPS211B1 .DQ164112 
C.ZA. 04 . 04 ZAPS2 1 4B1 .DQO 93588 
C . ZA. 04 . 04ZAPS216B1 .DQ093600 
C.ZA. 04 . 04ZAPS217B1 .DQ1 64119 
C . ZA. 04 . 04ZASK031B2 .AY901974 

C.ZA.04.04ZASK052MB2.DQ396366 I- 
C.ZA. 04 . 04ZASK083B2 .DQ093585 
C . ZA. 04 . 04ZASK12 7B1 .DQO 11 172 
C.ZA. 04 . 04 ZASK12 8B1 .DQO 93586 
C . ZA. 04 . 04ZASK131B1 .DQ056412 
C.ZA. 04 . 04 ZASK132B1 .DQO 93594 
C.ZA. 04 . 04ZASK135B1 .DQO 11166 
C.ZA.04.04ZASK136B1.DQ011177 I- 
C.ZA. 04 . 04ZASK139B1 .AY87 8072 
C.ZA. 04 . 04ZASK142B1 .DQ011167 
C.ZA. 04 . 04ZASK14 5B1 .AY901976 
C.ZA. 04 . 04ZASK147B1 .DQ164114 
C . ZA. 04 . 04ZASK14 8B1 .DQ093590 
C.ZA. 04 . 04ZASK150B1 .DQ011178 
C . ZA. 04 . 04ZASK151B1 .AY901977 

C.ZA. 04 . 04ZASK152MB1 .DQ445631 
C.ZA. 04 . 04ZASK154B1 .AY87 8071 
C . ZA. 04 . 04ZASK155B1 .AY901978 
C.ZA. 04 . 04ZASK156B1 .DQO 11 171 
C . ZA. 04 . 04ZASK159B1 .DQ011179 
C.ZA. 04 . 04ZASK160B1 .DQ011173 
C.ZA. 04 . 04ZASK161B1 .DQ011170 
C . ZA . 04 . 04ZASK163B1 .AY901979 
C.ZA. 04 . 04ZASK164B1 .DQ056405 
C . ZA . 04 . 04ZASK165B1 .DQ396387 
C . ZA. 04 . 04ZASK167B1 .DQ164127 
C.ZA. 04 . 04ZASK168B1 .AY87 8058 
C . ZA. 04 . 04ZASK169B1 .DQ396381 
C.ZA. 04 . 04ZASK17 0B1 .DQ093595 
C.ZA. 04 . 04ZASK171B1 .DQ351217 
C.ZA.04.04ZASK173B1.DQ093604 A- 
C.ZA. 04 . 04ZASK17 4B1 .AY901980 
C.ZA. 04 . 04ZASK17 5B1 .DQ16412 9 
C.ZA. 04 . 04ZASK17 6B1 .DQ056416 
C . ZA. 04 . 04ZASK17 8B1 .DQ093587 
C . ZA. 04 . 04ZASK180B1 .AY87 8059 
C . ZA. 04 . 04ZASK181B1 .AY878062 
C.ZA. 04 . 04ZASK182B1 .AY87 8054 
C . ZA. 04 . 04ZASK183B1 .AY87 8055 
C.ZA. 04 . 04ZASK184B1 .DQ056418 
C . ZA. 04 . 04ZASK185B1 .DQO 11 174 
C . ZA. 04 . 04ZASK190B1 .DQ0564 09 
C . ZA. 04 . 04ZASK191B1 .DQ369993 
C.ZA. 04 . 04ZASK192B1 .DQ396382 
C.ZA. 04 . 04ZASK193B1 .DQ396396 
C.ZA.04.04ZASK196B1.DQ056413 - 
C.ZA. 04 . 04ZASK2 00B1 .DQ396383 
C.ZA. 04 . 04ZASK2 01B1 .DQ396397 
C.ZA. 04 . 04ZASK2 02B1 .DQ011180 
C.ZA. 04 . 04ZASK2 04B1 .DQ056414 
C.ZA. 04 . 04ZASK2 06B1 .DQ056415 
C.ZA. 04 . 04ZASK2 08B1 .DQ0564 06 
C.ZA. 04 . 04ZASK217B1 .DQ056417 
C.ZA. 04 . 04ZASK2 34B1 .DQ093605 
C.ZA. 04 .SK133B1 .AY7 72 698 



C.ZA.04.SK134B1.AY703909 -- 

C.ZA.04.SK140B1.AY901973 -- 

C . ZA. 04 . SK144B1 .AY703911 -- 

C.ZA.04.SK164B1.AY772699 A- 

C. ZA.05.05ZAPSK240B1.DQ369991 -- 
C.ZA.05.05ZASK243B1.DQ396372 -- 
C.ZA.05.05ZASK244B1.DQ369992 -- 
C.ZA.05.05ZASK245B1.DQ369982 -- 
C.ZA.05.05ZASK246B1.DQ369983 -- 

C. ZA.05.05ZASK247B1.DQ369994 -- 

C.ZA.97.97ZA003.AY118165 -- 

C.ZA.97.97ZA009.AY118166 -- 

C.ZA.97.97ZA012.AF286227 — 

C.ZA.98.98ZA445.AY158533 -- 

C.ZA.98.98ZA502.AY158534 -- 

C.ZA.98.98ZA528.AY158535 -- 

C.ZA.98.CTSC2.AY043176 -- 

C.ZA.98.TV001.AY162223 — 

C.ZA.98.TV002.AY162224 -- 

C.ZA.98.TV012.AY162225 -- 

C.ZA.99.99ZACM9.AF411967 -- 

C. ZA.99.99ZATM10.AY228556 — 

C.ZA.99.DU179.AY043174 -- 

C.ZA.99.DU422.AY043175 -- 

C . ZA. 99 . ZASW7 . AF411966 -- 
C.ZM.02.02ZM108.AB254141 -- 
C.ZM.02.02ZM110.AB254142 -- 
C.ZM.02.02ZM115.AB254148 — 

C.ZM.02.02ZMBC.AB254149 — 

C.ZM.02.02ZMDB.AB254153 — 

C. ZM.02.02ZMJM.AB254156 — 
C.ZM.96.96ZM651.AF286224 -- 
C.ZM.96.96ZM751.AF286225 — 

C. ZM.x.HIV1084i.AY805330 — 

D.CD.83.ELI.K03454 -- 

D.CD. 83 .NDK.A34828 — 

D. CD. 84 . 84ZR085 .U88822 -- 

D. CM. 01 . 01CM_0009BBY.AY371155 I- 

D. CM. 01 . 01CM_0175BA.AY371156 I- 
D.CM. 01 . 01CM_4412HAL.AY371157 I- 

D. KE.01.NKU3006.AF457090 — 
D.KE.97.ML415_2.AY322189 — 

D. KR. 04 . 04KBH8 .DQ054367 -- 
D . TD . 99 . MN011 . AJ488926 — 
D.TD. 99 .MN012 .AJ488927 -- 

D.TZ . 01 .A280 .AY253311 — 

D. UG.93.93UG_065.AY713418 — 

D.UG. 94 . 94UG114 .U88824 I- 

D.UG. 98 . 98UG57128 .AF484502 -- 

D.UG. 98 . 98UG57130 .AF484504 -- 

D.UG.98.98UG57131.AF484505 — 

D.UG.98.98UG57132.AF484506 — 

D.UG.98.98UG57140.AF484511 — 

D.UG. 98 . 98UG57143 .AF484514 -- 

D.UG.98.98UG57146.AF484513 — 

D.UG. 98 . 99UGJ32228 .AF484516 — 

D.UG. 99 . 99UGA03349 .AF484518 — 

D.UG. 99 . 99UGA07412 .AF484477 -- 

D.UG.99.99UGA08483.AY304496 — 

D.UG. 99 . 99UGB21875 .AF484480 — 



D.UG. 99 . 99UGB25647 .AF484481 

D.UG. 99 . 99UGB32394 .AF484483 

D.UG. 99 . 99UGD23550 .AF484485 

D.UG. 99 . 99UGD26830 .AF484486 

D.UG. 99 . 99UGE08364 .AF484487 

D.UG. 99 . 99UGE13613 .AF484515 

D.UG. 99 . 99UGE23438 .AF484489 

D.UG.99.99UGF03726.AF484519 

D.UG. 99 . 99UGF05734 .AF484490 T 

D.UG. 99 . 99UGG10555 .AF484494 

D.UG. 99 . 99UGG35093 .AF484495 

D.UG. 99 . 99UGJ27597 .AF484497 

D.UG. 99 . 99UGK09259 .AF484498 

D.UG. 99 . 99UGK09958 .AF484499 I 

D.YE.01.01YE386.AY795903 

D.YE.02.02YE516.AY795907 

D.ZA.84.R2.AY773338 

D.ZA.85.R214.AY773339 A- 

D.ZA.85.R286.AY773340 A 

D.ZA.86.R482.AY773341 E— 

D.ZA.90.R1.EF633445 

F 1 . AR .02. ARE 933 .DQ189088 

F1.BE.93.VI850.AF077336 

Fl .BR. 01 . 01BR087 .DQ358801 

Fl .BR. 01 . 01BR125 .DQ358802 

Fl .BR. 89 .BZ163 .AY173958 

Fl .BR. 93 . 93BR020_1 .AF005494 

F1.ES.X.P1146.DQ979023 

Fl .ES .x.X1093_2 .DQ979025 

F1.ES.X.X1670.DQ979024 

Fl .Fl . 93 .FIN9363 .AF075703 

F1.FR.96.MP411.AJ249238 

F2 .CM. 02 . 02CM_0016BBY.AY371158 -V 

F2.CM.95.MP255.AJ249236 

F2 .CM. 95 .MP257 .AJ249237 

F2.CM.97.CM53657.AF377956 

G.BE.96.DRCBL.AF084936 

G.CM. 01 . 01CM_4049HAN.AY371121 

G.CM.96.96CMABB55.AY772535 

G.CU. 99 .Cu74 .AY586547 E 

G.CU. 99 .Cu85 .AY586548 

G.ES . 00 .X558 .AF423760 

G . GH . 03 . 03GH17 5G .AB2 87 004 

G.IT.00.IT031.DQ445117 

G.KE.93.HH8793_1_1.AF061640 

G.NG. 01 . 01NGPL0669 .DQ168576 

G.NG. 01 . 01NGPL0674 .DQ168575 

G.NG. 01 . 01NGPL0760 .DQ168579 

G.NG.01.PL0567.DQ168573 

G.NG. 92 . 92NG083 .U88826 

G. PT.X.PT2695.AY612637 

G.SE.93.SE6165.AF061642 

H. BE.93.VI991.AF190127 I 

H.BE.93.VI997.AF190128 I 

H.CF.90.056.AF005496 

J. CD. 97 . J_97DC_KTB147 .EF614151 

J.SE.94.SE7022.AF082395 

K.CD.97.EQTB11C.AJ249235 -L 

K.CM.96.MP535.AJ249239 

U.CD. 83 . 83CD003 .AF286236 



U.CD. 90 . 90CD121E12 .AF457101 i 
U.GR.99.GR303.AY046058 : 
U.NL. 01 .U_NL_01_H10986_C11 .EF02 9069 : 
U.US .X.L873 .DQ886038 - 
01_AE.CF.90.90CF11697.AF197340 ■ 
01_AE.CF.90.90CF402.U51188 - 
01_AE.CF.90.90CF4071.AF197341 - 
01_AE.CN.05.FJ051.DQ859178 ■ 
01_AE.CN.05.FJ053.DQ859179 - 
01_AE.CN.05.Fj052.EF036528 ■ 
01_AE.CN.05.Fj055.EF036527 - 
01_AE.CN.05.Fj056.EF036529 - 
01_AE.CN.05.Fj057.EF036530 • 
01_AE.CN.05.Fj065.EF036534 : 
01_AE.CN.05.Fj066.EF036535 : 
01_AE.CN.06.FJ054.DQ859180 • 
01_AE.CN.06.Fj061.EF036536 - 
01_AE.CN.06.Fj064.EF036533 1 
01_AE.HK.x.HK001 .DQ234790 : 
01_AE. JP.X.DR0492 .AB253423 • 
01_AE. JP.X.DR2594 .AB253668 • 
01_AE. JP.X.DR6824 .AB253427 • 
01_AE.TH. 00 . 00TH_C2101 .AY94 5716 • 
01_AE.TH. 00 . 00TH_C22 57 .AY94 5717 ■ 
01_AE.TH. 00 . 00TH_C334 7 .AY94 5721 : 
01_AE.TH. 00 . 00TH_C4118 .AY945722 - 
01_AE.TH.00.C1705.DQ789392 • 
01_AE.TH.00.OUR200I.AY358066 ■ 
01_AE.TH.00.OUR595I.AY358052 • 
01_AE.TH.00.OUR721I.AY358067 • 
01_AE.TH.00.OUR724I.AY358060 • 
01_AE.TH.00.OUR746I.AY358061 • 
01_AE.TH.00.OUR810I.AY358063 ■ 
01_AE.TH. 01 . 01TH_R2184 .AY94 5730 • 
01_AE.TH.01.OUR414I.AY358050 ■ 
01_AE.TH.01.OUR647I.AY358056 • 
01_AE.TH.01.OUR674I.AY358038 - 
01_AE.TH.01.OUR702I.AY358059 ■ 
01_AE.TH.01.OUR830I.AY358064 ■ 
01_AE.TH.02.OUR769I.AY358062 ■ 
01_AE.TH.04.BKM.DQ314732 - 
01_AE.TH.93.93TH253.U51189 - 
01_AE.TH. 97 . 97TH_NP1695 .AY713419 : 
01_AE . TH . 98 . 98TH_R1166 . AY94572 8 - 
01_AE.TH. 99 . 99TH_C1080 .AY94 5712 ■ 
01_AE.TH. 99 . 99TH_C4 4 60 .AY94 572 6 • 
01_AE.TH. 99 . 99TH_NI1052 .AY7 13423 - 
01_AE.TH. 99 . 99TH_R114 9 .AY945727 ■ 
01_AE . TH . 99 . 99TH_R3006 . AY945731 - 
01_AE.TH.99.OUR008I.AY358065 ■ 
01_AE.TH.99.OUR164I.AY358045 - 
01_AE.US . 00 . 00US_MSC1164 .AY444804 - 
01_AE.US . 98 . 98US_MSC112 0 .AY4 4 4 803 - 
01_AE.US . 98 . 98US_MSC2 008 .AY44 4 805 - 
02_AG.CM. 01 . 01CM_0002BBY.AY371122 ■ 
02_AG.CM. 01 . 01CM_0005BBY.AY371123 - 
02_AG.CM. 01 . 01CM_0008BBY.AY371124 - 
02_AG.CM. 01 . 01CM_0074NY.AY371131 • 
02_AG.CM. 01 . 01CM_0131NY.AY371137 : 
02 AG . CM . 01 . 01 CM 0158ND . AY371132 - 



02_AG.CM. 01 . 01CM_0925MO.AY371134 
02_AG.CM. 01 . 01CM_1237NG.AY371136 
02_AG.CM. 01 . 01CM_1475MV.AY371138 
02_AG.CM. 01 . 01CM_4410HAL.AY371142 
02_AG.CM. 02 . 02CM_0013BBY.AY371125 
02_AG.CM. 02 . 02CM_0014BBY.AY371126 
02_AG.CM. 02 . 02CM_0015BBY.AY371127 
02_AG.CM. 02 . 02CM_1669LE .AY371139 
02_AG.CM. 02 . 02CM_167 7LE .AY37114 0 
02_AG.CM. 02 . 02CM_1901LE .AY37114 6 
02_AG.CM. 02 . 02CM_197 0LE .AY37112 8 
02_AG.CM. 02 . 02CM_2162SA.AY371129 
02_AG.CM. 02 . 02CM_2348SA.AY371130 
02_AG.CM. 02 . 02CM_4082STN.AY371141 
02_AG.CM. 97 . 97CM_MP807 .AJ286133 
02_AG.CM. 97 .CM52885 .AF377954 
02_AG.CM. 97 .CM53658 .AF37 7 955 
02_AG.CM. 99 .pBD6_15 .AY271690 
02_AG.EC.x.ECU41 .AY151001 
02_AG.FR. 91 .DJ263 .AF063223 M 
02_AG.GH. 03 . 03GH181AG . AB2 86856 
02_AG.GH. 03 . 03GH182AG . AB286857 
02_AG.GH. 03 . 03GH189AG . AB286862 
02_AG . GH . 03 . GHNJ1 85 .AB231895 
02_AG . GH . 03 . GHNJ1 88 .AB231896 
02_AG.GH. 03 . GHNJ1 96 . AB231898 
02_AG.GH. 97 . 97GHAG1 .AB049811 
02_AG. IT. 00 . IT067 .DQ445118 
02_AG.NG.01 .PL0710.DQ1 68577 
02_AG.NG. 01 .PL0754 .DQ168578 
02_AG.NG.x. IBNG.L39106 
02_AG.SE.94 .SE7 812 .AF107 77 0 
02_AG.SN. 98 .MP1211 .AJ251056 
02_AG.SN. 98 .MP1213 .AJ2 51057 
02_AG.US . 00 . 00US_MSC3083 .AY444811 
02_AG.US . 99 . 99US_MSC1134 .AY444809 
02_AG.UZ . 02 . 02UZ0683 .AY82 9214 
03_AB.RU.97 .KAL153_2 .AF193276 
04_cpx.CY. 94 .CY032 .AF049337 
04_cpx.GR. 91 . 97 PVCH.AF1 1982 0 
04_cpx.GR. 97 . 97PVMY.AF119819 
05_DF.BE . 93 .VI 9 61 .AF07 6998 
05_DF.BE.x.VI1310 .AF1 93253 
05_DF.ES . 99 .X4 92 .AY22 7107 
06_cpx.AU. 96.BFP90 .AF064 699 
06_cpx.GH. 03 . 03GH17 3_06.AB2 86852 
06_cpx.ML. 95 . 95ML127 .AJ288982 
06_cpx.ML. 95 . 95ML84 .AJ245481 
06_cpx.SN. 97 . 97SE107 8 .AJ2 88981 
07_BC.CN. 05 .XJDC64 31_2 .EF368372 
07_BC .CN . 97 . 97CN001 . AF2 86226 
08_BC.CN. 97 . 97CNGX_9F.AY008717 
09_cpx .CI . 00 . 00IC_10092 . AJ866553 
09_cpx.SN.95.95SN17 95.AY093603 
09_cpx.SN. 95 . 95SN7 808 .AYO 93604 
09_cpx.US.99.99DE4 057.AY093607 
10_CD.TZ . 96. 96TZ_BF061 .AF2 8954 8 
10_CD.TZ . 96. 96TZ_BF071 .AF2 8954 9 
10_CD.TZ . 96. 96TZ_BF110 .AF2 89550 
ll_cpx.CM. 01 . 01CM_0186ND.AY371149 



ll_cpx.CM. 02 . 02CM_2190SA.AY371151 
ll_cpx.CM. 02 . 02CM_4118STN.AY371153 
1 l_cpx . CM .95.1816 . AF4 92624 
ll_cpx.CM.96.44 96.AF492623 
ll_cpx.CM. 97 .MP818 .AJ291718 
ll_cpx.CM. 99 . 99CMLB40 .AF355337 
ll_cpx.FR. 99 .MP12 98 .AJ2 91719 
ll_cpx.FR. 99 .MP1307 .AJ2 9172 0 
ll_cpx.GR.x.GR17 .AF17 9368 
12_BF.AR. 97 .A32 989 .AF4 08630 
12_BF.AR. 99 . ARMA159 .AF385936 
12_BF.UY. 01 . 01UYTRA102 0 .AY781128 
12_BF . UY . 99 . URTR17 .AY037272 
1 2_BF . UY .99. URTR2 3 .AF385934 
1 2_BF . UY .99. URTR3 5 .AF385935 
13_cpx.CM. 02 . 02CM_3226MN.AY371154 
13_cpx.CM. 02 . 02CM_A1394 .DQ845388 
13_cpx.CM.04 .04CM_173_9.DQ845386 
13_cpx.CM. 04 . 04CM_632_28 .DQ845387 
13_cpx.CM.96.184 9.AF460972 
13_cpx.CM.96.4164 .AF4 60974 
14_BG.DE. 01 . 9196_01 .AY8 82421 
15_01B.TH. 02 . 02TH_OUR1331 .AF529572 
15_01B.TH. 02 . 02TH_OUR1332 .AF529573 
15_01B.TH. 99 . 99TH_MU2 07 9.AF516184 
16_A2D.KE. 91 .KNH1271 .AY945736 
16_A2D.KR. 97 . 97KR004 .AF286239 
17_BF . AR. 99 . ARMA038 .AY037281 
18_cpx.CM. 97 .CM53379.AF377959 
18_cpx.CU. 99 .CU14 .AY586541 
18_cpx.CU.99.CU68.AY894993 
18_cpx.CU.99.CU7 6.AY586540 
19_cpx.CU. 99 .CU2 9 .AY588971 
19_cpx.CU.99.CU38.AY58897 0 
1 9_cpx . CU .99. CU7 .AY894994 
21_A2D.KE. 91 .KNH1254 .AY94 5737 
22_01A1 .CM. 01 . 01CM_0001BBY.AY371159 
22_01A1 .CM. 97 .CM53122 .AY037284 
2 3_BG.CU. 03 .CB34 7 .AY900572 
2 4_BG.CU. 03 .CB219 .AY900581 
2 5_cpx.CM. 01 . 101BA.DQ82 6726 
2 5_cpx.CM. 02 . 1918LE .AY371169 
27_cpx.CD. 97 . 97CDKTB49 .AJ404325 
27_cpx.FR. 04 . 04CD_FR_KZS .AM851091 
2 8_BF.BR. 99 .BREPM12313 .DQ085872 
2 8_BF.BR. 99 .BREPM12 609 .DQ085873 
2 8_BF.BR. 99 .BREPM12 817 .DQ085874 
2 9_BF.BR. 01 .BREPM167 04 .DQ085876 
2 9_BF . BR . 02 . BREPM1 1 9 . AY7 7 1590 
29_BF.BR. 99 . 99UFRJ_1 .AY455778 
2 9_BF.BR. 99 .BREPM1194 8 .DQ085871 
31_BC.BR. 02 . 110PA.EF091932 
31_BC .BR. 04 . 04BR137 . AY727526 
31_BC .BR. 04 . 04BR142 . AY727527 
33_01B.MY.05.05MYKL007_1.DQ366659 
33_01B.MY. 05 . 05MYKL015_2 . DQ366660 
33_01B.MY. 05 . 05MYKL031_1 . DQ366661 
33_01B.MY.05.05MYKL045_1.DQ366662 
34_01B.TH. 99 . OUR2 4 7 8P . EF1 65541 
35_AD.AF. 05 . 05AF02 6 . EF158043 



35_AD.AF. 05 . 05AF094 .EF158040 I- 
35_AD.AF. 05 . 05AF095 .EF158041 -- 
35_AD.AF. 05 . 05AF104 .EF158042 I- 
36_cpx.CM. 00 . 00CMNYU1162 .EF087995 
36_cpx.CM. 00 . 00CMNYU830 .EF087994 
37_cpx.CM. 00 . 00CMNYU92 6.EF116594 
37_cpx.CM. 97 .CM53392 .AF377957 
42_BF . LU . 03 . luBF_05_03 . EU17 0155 
0102A.CM. 01 . 01CM_0190MA.AY371145 I- 
01A.CM. 02 . 02CM_1867LE.AY371165 
01A1 .MM. 99 .mCSW105 .ABO 97 872 
01ADF2 .CM. 01 . 01CM_0908MO.AY371170 
01AF2U . CM . 01 . 01CM_0130NY.AY371167 
01B.MM. 00 .mIDU502 .ABO 97 865 
01B.MM. 99 .mCSW104 .AB097867 I- 
0 IB. MY. 03 . 03MYKL018_1 . DQ3 66664 
0 IB. MY. 04 . 04MYKL016_1 .DQ3 66663 
0 IB. MY. 04 . 04MYKL019_1 .DQ3 66665 I- 
0 IB. MY. 05 . 05MYKL04 3_1 .DQ3 66666 
01B.MY. 06. 06MMYKLD4 6.EF4 95062 
01B . MY . x . 07MYKLD4 8 . EU031914 T- 
01B . MY . x . 07MYKLD4 9 . EU031915 
01B.TH. 00 . 00TH_C22 54_BE .AY94 57 33 
01B.TH. 00 . 00TH_R1741 .AY9457 34 
01B.TH. 02 .OUR74 0I .AY358073 
01B.TH. 02 .OUR84 6I .AY358072 
01B.TH. 02 .OUR847I .AY358069 
01B.TH.96.M043.DQ354113 
01B.TH. 9 6. Ml 71 .DQ354121 
01B.TH. 99 .OUR2574 .DQ354123 

OlB.TH.x. 1269 .AF490973 A- 
01B.TH.X.CM2 37 .AY167123 
01B.TH.x.CU98_2 6.EF192591 
01B.TH.X.MU2 003 .DQ354122 
01B.TH.X.TH132 6.AY082968 
01B.TH.X.TH2 83 .AF4 6897 0 
01B.TH.x.TH9_95 .AF4 90974 
01B.US . 98 . 99US_MSC504 3 .AY444812 
01BC.MM. 00 .mCSW503 .ABO 97 8 66 
01BC.MM. 99 .mIDU107 .AB097868 
01C.TH.X.NP1809.AY262830 I- 
01DU.CM. 01 . 01CM_4 008HAN.AY371168 
02 06.GH. 03 . 03GH195AG_06.AB2 86853 
02 06 .NE . 00 .NE36 .AJ508597 
02 06.NE.00.NE95.AJ508596 
02 06 .NE . 97 .NE03 .AJ5 08595 
0209.CI.01.01IC_17395.AJ866554 
02 09 .CI . 01 . 01IC_PCI118 .AJ8 66556 
02 09 .CI . 01 . 01IC_PCI12 7 .AJ866558 
0209.CI.97.97IC_PCI3.AJ866555 
0225.CM.X.2 931HA.DQ826727 
02A.GH. 97 .G82 9 .AF184155 
02A1 .GH. 97 . AG2 .AB052867 
02A1.SN.96.DDJ362.AY521632 I- 
02A1 .SN.96.DDJ364 .AY521633 
02A1U.CM. 02 . 02CM_2 339SA.AY371143 
02B.ES. 99. 99SP_1 1339. DQ926899 
02C.BE. 93. VII 035. AJ27 6595 
02D.GH. 03 .GHNJ193 .AB231897 
02G.CM. 02 . 02CM_3228MN.AY371147 



02GK.CI . 01 . 01IC_PCI12 3 .AJ866557 -- 

02O.CM. 97 . 97CA_MP645M_O.AJ239083 -- 

06A.EE. 02 .EST2 002_1 169 .DQ1 672 15 -- 

06A1 .BJ.X.B76.AJ293865 -- 

06A1.EE. 01. EE0369 .AY535660 -- 

0708.CN. 00. HH086.AP005207 — 

07B.TW. 04 .TW_D60 .DQ230842 -- 

1819 .CU. 99 .CU64 .AY894995 -- 

23A1 .CU. 03 .CB418 .AY900573 -- 

A1A2D.KE.00.NKU3004.AF457088 I- 

AIB. GE.98.98GEMZ003.DQ207943 -- 
A1C.CA.X.04CA7750.EU220698 -- 

A1C.ET.91.E3099G.U92049 -- 

AIC. KE.00.KISII5011.AF457061 -- 
A1C.KE.00.MSA4080.AF457087 -- 

AIC. KE.99.KNH1097.AF457064 I- 
A1C.RW.92.92RW009_06.U88823 -- 

A1C.SE.96.SE9488.AF071474 I- 

A1C.TZ.01.A306.AY253318 I- 

A1C.TZ.01.A355.AY253315 — 

AIC. TZ.01.A359.AY253319 -- 

AIC. TZ.02.CO346.AY734552 -- 
A1C.TZ.02.CO3710.AY734553 — 
A1C.TZ.02.CO3720.AY734562 -- 
A1C.TZ.02.CO6770.AY734554 — 
A1C.TZ.02.CO6968.AY734555 I- 

A1C.TZ.02.CO9.AY734563 — 

A1C.TZ.97.97TZ01.AF361871 -- 

A1C.TZ.97.97TZ06.AF361876 — 

A1C.TZ.97.97TZ08.AF361878 — 

AIC. TZ.97.97TZ09.AF361879 — 
A1C.UG.99.99UGF25926.AF484491 — 

AIC. UG.99.99UGK30889.AF484501 I- 
A1CD.KE.00.KER2017.AF457056 ~ 

A1CD.KE.X.ML2000.EU110093 — 

A1CD.SE.95.SE8603.AF075702 I- 

A1CDGKU.ZA.99.CM4.AF411964 -- 

A1CG.KE.X.ML1979PCR.EU110096 — 

AID. KE.00.KER2021.AF457058 I- 
A1D.KE.00.KSM4028.AF457078 I- 
A1D.KE.00.MSA4071.AF457082 — 

AID. KE.99.KISII5003.AF457059 — 
A1D.KE.99.KSM4015.AF457073 I- 

AID. KE.X.ML1974 .EU110090 I- 

AID. SE.93.SE6954.AF075701 — 
A1D.SE.94.SE7108.AF071473 I- 

AID. TZ . 01 .A387 .AY253316 — 
A1D.TZ.96.TZBFL0011.AF442569 — 
A1D.TZ.96.TZBFL0088.AF442570 — 
A1D.TZ.97.TZBFL0086.AF442566 — 

A1D.UG.90.UG266.AY352657 -- 

A1D.UG. 92 .UG035 .AY352656 I- 

A1D.UG. 98 . 98UG57129 .AF484503 I- 

A1D.UG. 98 . 98UG57137 .AF484521 -- 

A1D.UG.98.98UG57139.AF484510 — 

A1D.UG. 98 . 98UG57147 .AF484522 -- 

AID. UG. 99 . 99UGB26587 .AF484482 I- 
A1D.UG. 99 . 99UGC06443 .AF484479 — 
A1D.UG. 99 . 99UGC38442 .AF484517 I- 
A1D.UG. 99 . 99UGE22831 .AF484488 ~ 



A1D.UG. 99 . 99UGF27390 .AF484492 -■ 

A1D.UG. 99 . 99UGJ21953 .AF484496 I- 

A1D.UG. 99 . 99UGK38855 .AF484520 -■ 

A1DHK . NO . 97 . 97NOGIL3 . AJ237565 -■ 

A1DK . CD . 85 . MAL . A07116 -■ 

A1F2 .CM. 01 . 01CM_1404MV.AY371164 I- 

A1G.BE.94.VI1197.AJ276596 -■ 

A1G.KE.99.KNH1043.AF457062 -- 

A1G.NG. 92 . 92NG003 .U88825 -■ 

A1GHU.GA.X.VI354 .AF076474 -- 

A1GJ.BW. 98 .BW2117 .AF192135 - 

A1GU.CD.76.Z321 .U76035 -■ 

A1U.CM. 01 . 01CM_1152NG.AY371163 -■ 

A1U.SE.93.SE6594.AF069672 I- 

A2C.ZA.98.DU178.AF411965 -■ 

A2C.ZM.90.ZAM184.U86780 -■ 

A2CD.KE.X.ML1956.EU110089 -■ 

A2D.KE.99.KER2003.AF457051 -■ 

A2D.KE.99.KSM4001.AF457072 -- 

A2G.CD. 97 . 97CDKP58 .AF316544 -- 

AA2D.KE.91.KNH1239.AY945739 - 

AC.KE.97.ML672.AY322191 -■ 

AC.ZA.04.04ZAPS204B1.DQ093606 - 

ACD.TZ . 01 .HS123 .AY945709 I- 

AD. US . 99 . 99US_MSC4 068 .AY4447 99 - 

AF2 .CM. 02 . 02CM_3163MN.AY371160 -■ 

AF2G.CM. 97 . CM52 876 . AF377958 - 

AG.NG.01.PL0209P.DQ168574 -■ 

AGU.CM. 01 . 01CM_0989MO.AY371166 - 

AHJU.CM. 01 . 01CM_1296NG.AY371162 -■ 

BC.AR.01.ARE195FL.AY968312 -- 

BC.CN.96.YNRL9607.AY967804 -- 

BC.CN.96.YNRL9613.AY967803 - 

BC.CN.96.YNRL9618.AY967807 -- 

BC.CN.98.YNRL9828.AY967805 - 

BC . IN. 02 . INDNARI_021844 0 .EU000514 -- 

BC.IN.02.NARI7_3.EU000511 - 

BC.IN.02.NARI9_2.EU000507 -- 

BC.IN.99.NARI10_1.EU000515 - 

BC.IN.99.NARI10_2.EU000516 - 

BC.MM.99.mIDU103.AB097873 - 

BC .MM. 99 .mIDU106 .AB097869 — 

BCF1 .AR. 04 . 04AR16067 7 .DQ3837 54 -- 

BF.AR. 00 .ARCH003 .AY037267 -- 

BF . AR. 97 .AO 50 .AF4 08631 - 

BF.AR. 97 .A32878 .AF408632 -■ 

BF.AR. 98 .ARCH014 .AY037266 — 

BF.AR. 99 .A025 .AF408626 - 

BF.AR. 99 .A063 .AF408628 - 

BF.AR. 99. ARMA006.AY037278 - 

BF.AR. 99 .ARMA029 .AY037283 - 

BF.AR. 99 .ARMA037 .AY037277 -- 

BF.AR. 99 .ARMA097 .AY037280 - 

BF . BO . 99 . BOL0137 . AY037271 -- 

BF.BR.03.BREPM1026.EF637055 - 

BF . BR . 03 . BREPM1 02 9 . EF637 052 -- 

BF.BR. 94 . 94BR_RJ_41 .AY455781 - 

BF.BR. 94 . 94BR_RJ_59 .AY455784 -- 

BF.BR. 94 . 94BR_RJ_97 .AY455779 - 

BF.BR. 94. 94UFRJ_58.AY455785 - 



BF.BR. 99 . 99UFRJ_16 .AY4557 82 
BF.BR. 99 . 99UFRJ_2 .AY455780 
BF .BR. 99 . 99UFRJ_9 .AY4557 83 
BF.BR. 99 .BREPM2 69 .AY771591 
BF.BR. 99 .BREPM275 .AY771592 
BF.BR. 99 .BREPM27 8 .AY771593 
BF.CL. 01 .CH12 .AY536235 
BF.CL. 01 . CH3 .AY536233 
BF.CL. 01 .CH6.AY536234 

BF. ES . 02 .R140 .AY5362 37 
BF.VE.X.V62 .AY017010 

BF1 .AR. 02 . 02AR1154 55 .DQ3837 4 7 
BF1 .AR.04 .04AR158637 .DQ383753 
BF1 .AR. 05 . 05AR163052 .DQ3837 55 
BF1 .BR. 00 .BREPM13853 .DQ085875 
BF1 .BR. 01 . 01BR042 .DQ3587 99 
BF1 .BR. 01 . 01BR047 .DQ358800 
BF1 .BR. 01 . 01BR22 6.DQ358803 
BF1 .BR. 01 . 01BR32 3 .DQ358804 
BF1 .BR. 02 . 02BR005 .DQ358806 
BF1 .BR. 02 . 02BR006 . DQ358807 
BF1 .BR. 02 . 02BR033 .DQ358811 
BF1 .BR. 02 . 02BR034 .DQ358812 
BF1 .BR. 93 . 93BR029_4 .AF005495 
BF1 .BR. 99 .BREPM107 .AY7 71588 
BF1 .BR. 99 .BREPM108 .AY7 71589 
BF1 .BR. 99 .BREPM11871 .DQ085867 
BF1 .BR. 99 .BREPM11884 .DQ085868 
BF1 .BR. 99 .BREPM11932 .DQ085870 
BF1.ES.02.X1241.AY536238 
BF1 . JP . x . DR07 69 . AB253430 

BG. CU.x.Cul00.AY586546 
BG.ES . 99 .X254 .AF42 37 55 

CD.BW. 00 . 00BWMO351 .AY07 4 891 
CD.KE. 00 .MSA4 077 .AF457085 
CD.KE . 97 .pWCML24 9 .AY445524 
CD.KE.X.ML107 6.EU110086 
CD.TZ . 01 .A247 .AY2 53309 
CD.TZ . 97 . 97TZ07 .AF361877 
CD.UG. 99 . 99UGK10192 .AF4 84500 
CU. JP. 04 .DR57 82 .AB2 86849 
GKU.SE.95.SE864 6.AY352 654 
GKU.SE.95.SE9010.AY352 655 
N.CM. 02 .DJO0131 .AY532 635 
N.CM. 04 . 04CM_1015_04 .DQ017382 
N.CM. 04 . 04CM_1131_03 .DQ017383 
N.CM. 95 .YBF30 .AJO 06022 
N.CM. 97 .YBF106.AJ2 7137 0 
O.BE.87.ANT70.L20587 
O.CM. 91 .MVP5180 .L2 0571 
O.CM. 96. 96CMA102 .AY1 69803 
O.CM. 96. 96CMABB009 .AY1 69806 
0 .CM. 96 . 96CMABB637 . AY1 69810 
O.CM. 97 . 97CMABB4 4 7 .AY1 69813 
O.CM. 97 . 97CMABB4 97 .AY1 69809 
O.CM. 98 . 98CMA104 .AY1 69802 
O.CM. 98 . 98CMA105 .AY169816 
O.CM. 98 . 98CMABB141 .AY1 69807 
O.CM. 98 . 98CMABB197 .AY1 69811 
O.CM. 98 . 98CMABB212 .AY169804 



O.CM. 98 . 98CMU2901 .AY169812 E-C 

O.CM.98.98CMU5337.AY169808 E-C 

O.CM. 99 . 99CMU4122 .AY169815 E-C 

O.CM.x.pCM02_3 .AY618998 E-C 

O.FR. 92 .VAU.AF407418 E 

O.SN.99.SEMP1300.AJ302647 E-C 

O.US . 97 . 97US08692A.AY169805 Q-C 

CPZ.CD.90.ANT.U42720 E 

CPZ .CM. 01 . SIVcpzCAM13 .AY169968 TV 

CPZ.CM.05.SIVcpzEK505.DQ373065 

CPZ.CM.05.SIVcpzLB7.DQ373064 

CPZ.CM.05.SIVcpzMB66.DQ373063 I 

CPZ .CM. 05 . SIVcpzMT14 5 . DQ37 3066 I 

CPZ .CM. 98 .CAM3 .AF115393 I 

CPZ .CM. 98 .CAM5 .AJ271369 I 

CPZ .GA. 88 .GAB1 .X52154 T 

Matching done using program ALIGNO, Myers and Miller, CABIOS 4:11-17 (1991) 
Questions or comments? Contact us at - , h»t>«» bng.gov. 



